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(54) METHOD AND DEVICE FOR DETECTING FLAW AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of erroneous detection even when the flaws 
of a plurality of objects to be detected with different sizes 
are continuously detected by comparing the luminance 
of a pixel in a comparison area provided in a central part 
with the luminance of a pixel in a comparison area 
provided in an edge part and setting the object area of 
flaw detection in the image of the object to be detected 
on the basis of obtained comparison results. 
SOLUTION: A camera 14 of a 1st image pickup device 
1 1 picks up the upper part of an object S to be detected 
directly and a lateral image indirectly and stores the 
obtained image signal in a 1st frame memory 4. An 
image extracting part 7 binarizes the obtained image 
with a preliminarily set threshold and specifies the contour of the object S included 
respectively in the upper image and both lateral images of the object S on the basis of an 
obtained binarized image. Then, the image of the object S is respectively extracted from the 
upper image and the both lateral images before binarization in the memory 4 on the basis of 
the specified image. A detecting part 8 detects the existence/ absence of a flaw and stores 
the results in a memory 10. 
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T, 

#2jttMWtt«rR£u ffiitmmi&?>wm<Dmmk, * 

2ttt&^&R£LfcM&{gK:S<5<,NT. mft1&<OM£t 

H*5f 2*|6H:»UT > ^2Jt^f^<c:'»5Jt^ < to 

JB©«L©#*«K«:R:fcU R*Lfc«L©*rti«tt*:» 
«riB»«««fcft CT^SU-r 2 311* 3 f2*t<73?E 

R«*r*;h^ftR:£r*Jt««*R:£#Ri:, f***ic 

s£ LfcjtRRRoRRoJue t ssbkrje LfcitttR 
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tttuasc. 

IWj*96) !HfKfctMB«R£¥RH:» 
*ARU «MEat*M*R£#ftri« ffitttt1B**>H* 

■wejutRi-s^Ri:. &bihizffiit®®&i£mm 
urn i tt«««»t«B 2 jt«§w*«r*iv*nii*Lfcw 

*j4>5#ai, 2 **» 

»cRjebfcJtR««©H*©»«fc©Jt 
y^dS^«>IElt$-erT*>5f5lt#a (9) Sriilx, KflH 

1 Jttfefflft trR£ Lfc&SK ± o T 5t £ 1 

E#*«**#«-t-**»i:, iiulSSI? 2 Jt©fjlJfE£fS:£ 
Lfcte«U:.fcoT;£*5&2:^K*tLT, ^2J±^ffl 

[»**8] ^»*r»fctt#fc— »#Rfc5te©R 

b. RSUfcte©** *«««:, mBft*HM*la&CT& 

So 

ft»ffl©»*««Sr = vtr»— * (cR^-e-SftttMl* 



( 3 ) 

3 

mt. miE»a5«>ai:tt«ic* i jtftflwejavJB 2 jt« 

«r#U «IB«MW»j|yB^?Aa- Kf Bit, M 
Jttt«*©«*<DlMEJ:, **tt£R£$fefcJttfetlj|* 

ft 1 Jti&fpJsK.StfSB 2 H:$!Eig«£IS:£ LTcMtiigKS^ 

= — F^St^^S^t^ — »T 10 
HE* ^ o ^ ? A *SE« L "C *> 5 9 E<R«0lE«Hi 
ft. 

Aa-Kfgi, ft 2 ttttfitt®HM<DJ9& 

is^ bfciti55fflJS©®*coJf g. t <Dtt& => tr*— * »d 

^CtftSt57 , o^5A3-Kfgt, mejRlJtttE 

— K#» fc , ffiESfi 2 JttfctStfc^Kje £ ixfc&aic: «fc o 

^ffi^fll^tgfc^n^Aj&SE&LTfcSKMiJgl 0 30 
EttOEftK*. 

<0*t*«*£ = > f a - ^ I^KJt £ * 5 X a ? 5 A = — 

UTfc5ft#Jgl 0X141 1 E«c<E>Efi$fc#. 
[*3B©l¥»*IftW] 40 
[0 0 0 1 J 

Sit) "TIB*:/ a ^7 A*5|E^:LTfc5IE^(^t-§|-r 

So 

10 0 0 2 ] 
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[0 0 0 3] ftftttlglKl** »«»iIA»e>*A5>ixfciB 

[0 0 0 4] ftttUSIItMCs *tttLT»fcjp*M*Ste* 
fl[tr^A-r«. JfE&ffiSHfif^ #TE#iIil!ic>i5f£±:«M 

[0 0 0 5] 

HUM'S rir«T?fc5fcft, #ttttttitto>X9&£tt 
[0 0 0 6] *»Mtt*»*»**WlJi«*T**ixfct© 

U J6EI^#5ftW*«i?r ! &^S')«l«S'J^*iMf 5 r. tic 

*>5E«ttfl:«:ft«t5 w t IcfcS. 
[0 0 0 7] 
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[0 0 0 8] ^2^BJlc#,S3St^m*i*l^. 
*5^T, miett»Oifli£fi[1ElcjBiH:«H)H«&U c 9$2H: 

feixfcPiJtttiftmatVJcfWrlBJIS i ItHWCRxm 2 tt« 

KStSii tr#'«ii-5. 10 

[0 0 0 9] i3SHI:«5SE^SIt Jf?2 3g?S»;i 
*3V^t\ jBiit(ft««©B*©»*i:1 I A»^ia:j£Ufc 
Jt8sfiSEc©H3f £ ©Jfc, SVI 2 JttfefiMEOlHX 

«5» ft £ fifcg&l-tS* LfcJfc««*©W* <oM& b <Dit 

€UfcffilHcJ:o-C3t*«JRl*l«illtitL-C, ^lJttS 
tWU «HEJB2Jt«IHH**rl9:3tb*:{ac«^J:orjE*S20 

[ooio] M4&wiz.mz>&&mj}mtL m2XKn 

[0 0 1 1] JB5«n^«R«tttttll9ISM:. »tftffi»Sr 

©J¥S b mtucte b fcifc«fll#©Br* ©Jfg £ trtttt 

^«5MMVtt±J&¥a:J: «:*!*.. IMBtUW^att. 
jh.fc##tMW«Mfc, *»c«<5«o*ai*r*IWN-'<< * 40 
LtfcSr £«:4*«£-*-5. 

[0 0 12] gS6$S§SK£8'5*&$m^gl*. JK5 3B91K: 

iuttM-a^at. »e>nfc«JttMS*afei«;:iiiresi 

tttft««atJ«JB 2 Jt««tf fc-tiveiittft LfcWffiilK: 
5: b*¥tmbTZ. 50 
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6 

[0 0 13] £7%91£tt£ft$m£fff*. m6|g^lC 

#a£, 2ltJ8JR2tt;«««roiffi3liOlWC£«P*»^Rfi 
L1t&&&®<omm<nm&b<o&%#&Z>3F&b&McVS 

^JMEttSitTfcSIEtt^aSrflr*.* ME^«WK£A 

sm-r s*a £ > ttrians 2 jtts«««:Rj£ Lfcttwc ± 

£«:1*«£-*-a. 
[0 0 14] ^8fl^fJ1^5ft^ffl^eW, JS6 3U4JS 
7&9H£HS\,^X* 1&U&*'&K.n5}b-nifi-&tjiZ><k<0 
te«r»5*«£. IIGNtWo^ 

w-r 5 ^a t sr«s * * r t *• m* £ -r * . 
[0015] m9&*jnz.&kz>&mmm-t* **m*«r* 

a£, «t»*»fcttJfe*iifctt:|ii««©P*o««£l»« 
lcR3g$ih,fcite!«ilgc©®^«>ffft£ aVlfa-^KJt 

&$*5ite57'o^7A=.-K#a£, »6*tfcjtiia 

[0016)11 OJBHKilgSKftttmi, ^9^WI- 
*^^^T, HuBEJtl^^RJtT'n ^7 J* a- K^fttt. ml 

te^^wsaifisi-^ 1 ttmm®Rvm 2 jtiMWt: a 

VkT» — ^KKSS-er57*n^5Aa-K*aSr*U 

If ft £ ZZti^ti* yifa - ? KUtttd-s* ^7 a 
a- K#a£ , »t>iifc^ttK»*ttl/t«riBJ|S 1 ttu 

m®Rvm2it&m®z®:i£LtiM®.m\cm^x. eg 



I) 



( 5 

7 

ft ««>*t*ffl«* = v t° ^ - ^ U:t3:;£ £ -fr 5 y n ;/ 7 A 

^ 7 a *se& l t *> -s w t & mm t -t -5 . 

[0 0 17] mi l*Mlc«SIE«jK«:tt» ft 1 
fcJt«««OB*©»« <!: <DJt£ = 1" a - * KJfcfc $ 

ta^^n/cffiMI- ioT^S^ftl ^r^l-^-LT, gfl 

h *tfc»WSk-C*(rlE»*«l*4: => S Hi: 20 

[0 0 18] ftl 2m9Jl;:ftSEftfttt:tts ftl 0X14 

mi i«Kiw*3v>T, meat— sstfafcstewfcSra 

©f&©2* => > f 3. — ^ KR3£ £ iir-S 7° o ^ y A 

^^i4r^tf='>'f 3 L- ; J'St^SJt)"siHE? > <C7'n^7A*S30 
E*LT*>S£i:fc*«i:1-<&. 
[0 0 19] mi, »5Rl)(J59*WK*oTI4, 

3. 1^tt!ft0{fc0>f'*«ft£R£LfcJttMtt<Plir*0 

[0 0 2 0] £fc, Z(DXo KR^Lfcft&fgiSKo^ 
rir*5x-#5. 50 
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[0 0 2 1] «-#««SM'Jfc, *©»Wffi«K-&*ii5 
[0 0 2 2] a*4*0tfttttiltt*JI{kLfc»ti\ &&tB 

[0 0 2 3] 12, S6St;il O^BJtdfco-Tii, 

tRUfe©*®***®;* sttsi^m 1 tt:ttME*R£u 

mi- S. »*ttHfcoiftc5+*«ra<5xtt*i«iit 

fcm 2 ittsHwssrRs-*-*. 
[0024] mijttkttttomioffAfc'. **»fcR 

v x <**fii«)-+jfe*s/h $ v ^Hft 
JMWKfcRjeu SufiSfiroiiM^v^ xli 
*l«!)«>-+jfe***#V , >BBft»©^«««SrR3ei-S. PI* 
I', m2J*&^#c©H5|S©ff£g£, ■t'ifeSBf-R^Lfcit 

fe***#V^Hft»0»*««S:R3e-rs. micio 
t, «r3fibfc»*«*Sr**»cRJ&i-Swt#-C#5. 

[0025] ms» m7xutmi lsssmcfco-ctt, m 

©li*©»St©H:, 5.U ! m2J:blS^©iM^©J¥S 
«t>*»fcRSLfcJt«fll«01Bm©JfflCi:©it«r-t 

[0 0 2 6] ^rL-T, liaiBLfc*D<tt3£bfcHft»©Si- 

^®«©xii^fo) (mi*i«) ^, miittkWKicj&c 

|Sj (m2^|6j) Sr, m2Jt«««KJ6i:T**E>fc5»«« 

-c^sd-rft. rjiicior,- Eaft»o»*«*«>mi* 
i»)&o j m2*iRj*-tix-f f ix, ^ajfe)©^©^*^©® 
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[0 0 2 7] m8RXimi 2%W\ZtboX\Z, $ 

— gfU4S«bT^5. 

[0028] tn&mmow-mm^ *tr»bfc*i<, ttvt 
fcs****o* i J>fa<o-*&x&m 2 ^©^-feSr-a 

3t-f-5. -t bT, SS 1*1^X14* 2 *i*jHiov^ttfa«- 
bfc#«tt©f*J» <fe4>****ttOK£t£ai 
Jl bfc#fate«3#«»*r»7, 

10 0 2 9] 

mwvmmoMm] sir. *&m<vnm<omm*mm 
^s<5v>TA^6*n-Bftw-r5. Dili, ^Ejsnicffsft 

>"<TT'S.5. = V'<T2lJ:tt:i4 : |ggc©> WT, T, 

fits*!'*!****. £MEH*0>tt4*ttitoS, S, 
;h-^hJt5t*fibT*>9, ay^ltthWT, T, -2130 

[o o 3 o] is^m^s, s, •• -©»aHi«Ktt, tttt 

Utt S ©±»&tf«» l 8KfeSSfiil24T*fil 
2 aHft*«12*a ^r210*^*«iH:re«SrHlTTK 

-<T2l*Jfa £-££§1 P *:tttt-C*S»3tete«>ttf*l8, 
18>HIx.T^5 0 
10 0 3 1] tt#18rtfcH\ ±fc«tttWfcS©J:»»ca 

5±aS&7feS§15, 15# x 3 V^<T21(7?S#*-(P)lC^fif^ 40 
PITT. =>V^<T21Wft#*l6]i:a3S-r5J: pfcllL 

-c*>9, n±.mst%&is. i5©m©«i 3 ite»ctttta«fcs«r 

5 * y 5 14*SE«t bT fe 5. 
[0 0 3 2] = V<T21©HiBJIRSBi 9 4> b^i^K 

{R!lgB&7fcf§16, 16, 16, 16#, =>-<T21i:¥?T$r^-r 

16, 16, 16fr<bWi8ilii®lS<Dfflmz&i?t£tlZ> 0 £fc, 
= V<721©*#*Gjfc*tfcjfc-*- 2 *f©{J8lgBi8:5fcgll6, 
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«'J95^*BtilE*> 7i4ir^^$-frSSW^i7, i7d***i 

[0 0 3 3] ^HSft^eilSO : l?2jS^gl2(Or n 1IC 
(40WligBl33SJia«LT*>9s Is]»b^®13l4= V-<T21 

h W TXWJE h K TCiR«Sixt««a*S *r 
9 0° wftfcJioT, &&IU&S© 

t # -eta. 

[0 0 3 4] 3^721iaoT«iffi«lSiif 1, $»? 

2«ifettsii. i2rt©»fiffiit*-ciifts*ii*i, 

714, 1414, hWT, T2it/tfi^aj®»S, S©_tS5£r 
tt&tfjlr, attflCK*tttl7, l?Mofcl-KT, T24 

WHMHS-SrT-J-n^/f-r *J9A> (A/D) 
2\0:fr?iz-$.z_Z> 0 A/DfM2, 214, W*^5 
14, i4*»6-*it fe;h.fcM4Mt*«:BrJ£»«fc5 f -f S?*;u 

flr#tt*«'W» 3 ©US 1 7i/-A^^!) 4lc, £fc§5 2 

a«iss«i2«>*^ 9i4*»e>*itfenfcwikfli*«jB2 7 

[0 0 3 5] gSl 7V-A^!) 4X14112 7 U— A* 
*tfcM{fe£r^«>K:j£iS ^KIT- 2 ffite U n bixtz 2 

ttaia5 7i4, 4#j£bfc»&ffi&©*t*w:«-3^-<\ 
t57u-^*!)4, 5rt©2<gfcjft©±g|5Bi{g!,&u! 

W«»B«l!6»b««U4fc©«Sr-t*t-eivttaib» *Jtfe 
^r^aja58 lr#^5 0 -tbT, &ttlgB8B:ft©J:5fcb 
TS£©5fr«S£&ffi U tOftftS:^*!) lOfc-S-jiT-tr. 

[0 0 3 6]g]2l4, mi fc^bfc&ajSf SUISSE© 

5 x tt*l6j©»g». BtflEtt>*SrilSy W*[fi]©&SSlc. 
^fc^fefclHbEa (B*&) OxyTEo. E» , E 

y (tttMME) ^ISSb (^T5'7*S1, S2, S 
3) , O* t>3iy TEo ©■P^rt^aife©^©* At 
Sr— xU7E,, E y £&&aj&S©[fe©$i& 
JCr*9»S*. ^x!)7Eo, Ex, Ey*«^i-SttS 

(^f77 , S4) . Sfc, ^ffl0i58f4, ±<M4fcd»g>ftb 
Hi 5 ixfc|$^t±}^©^© x «4^fS]©ft^fi S 24 IF y mfi 

fS)©*^g^^^n^-'tt*«>5 (^r^ys5) q 

[0 0 3 7] ^tBS5 8f4. i|)7E, S t = y 

TEo <D¥-i$)M&i:<Di£ (E x /Eo) , i!)7E r © 

w-^mmt^VTE 0 <ow-^)m&t<oit (e, /e 0 ) 



. ( 7 

11 

«r-t*l-FJx#«>5 (^f'^S6, S7) „ &fct!g|5 8 <Z> 

* X y :/ S 4 T*»ttl LfcWWWKOtt; K^lfc-f * 
y W#flj $ fdfchSi" 5 Tl-fett:* *r* t 5 r. £ 

(^f->ys9) „ -eu-c, sunset mm-tzms 

\C7jiLtda<, ±ttffitttf»6J*fflLfctt*ttl»<0ffePu 10 

t>*y Wl*|SH-ffi©^tWE3lS:^€-r5 (^y'-yzfSl 
0) . 

10 0 3 8] 

[3tl] 

S 1 



WW*©* (A) 




A^ 0.6 
0.6<A£ 0.8 
0.8<A£ 0.9 
0.9< A 


2/3 
3/4 
4/5 
9/10 



[oo3 9] &&m®>s<oik<o'p$;\z.nmviz 
3i y teo (Dw-xomm&i o o, s^tts^so^tpik 

^5 0, 36t£fcti4^ S (D'tetDtf^i^rifiS y #;£r|n] (DlicSIMC 
^Lfc^y TE y <£>WWS#9 OT'foofc^, x 

W*[r)-+i£J* (2/3) x (xftt;*f6]<£>**:S) t*> 

•9, y<**Grt1fel± (.4/5) X (y#*f^W*^:«) 30 

[0040] ^tn^^ey 9JCJ*. &.(vm2iz.m 

UfcftK, »*««3i*r»«-*-5»«jBctip*&3WflE©Jt 

tt, ^7 i 5'^S4T^mLfc^i*)«f^c01tlJ:^-f-5 
#«*«r-t;h,«x*j£L O^s/T'Sll) , tffeMttSi 

&<v&mmm2, 32, -trKjEi-* Uf?/si2) . 

[0 0 4 1] 

im 2 ] 40 

S 2 



Wt¥K0ifc (A) 


&tm (» 


A^ 0.7 


5 


0.7<A£ 0.9 


3 


0.9<A 


I 



[0 0 4 2] rwJ;?KLT±£l$iIHfea>b»ffiLfc®& 
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[0 0 4 3] 15 ttffil ASftfe*> feffltti t fc^tbfeo?{fe 

P S li«aW«A»feattiLfc*ttm*©«l«r»b 
H5.K:*Lfc*i<, ±»Hffca»fe«tiiLfc*tt 
WttOtflPo ttaSRje*:* LTiStK ttftPuU:, ft* 
^tt©*ltt*««3ltfxM«:*tti: LTI3:SUTfc 
5. r©JBlSt*««3ifc, flaj^lixWi^^S^yifili*- 
lS*3x3te#MLfctM(C©»l#««*32, 32, 

[0 044] ttttfi{fcd>&ffltti LfcttfcffiftOtttPs 14 
*3*5J:-?r, 18 0° J: t)±#v»t>^WHailW^Srii: 

[0 0 4 5] i©J:5/j:«ttH«*»bi*lHUfc*tfcffl« 

tfttiltt 8 I4JB 1 j**««310 x *fc*ri«il©-+ifc n*f2 
*t*f|*S41Wx***lR)W+Jferi ir-TS U^->'7"S2 
0) . £fc, ^ttjla5 8l4, tt8W{fc*»&ftbti]L*:tttttt] 
WPsrot^SrS:** (^.7 i 5'7*S21) , 
lb£&© (1) *fcRXLXz**|ft©tt#Tj-jfcr2*: 

r2 = r 1 2 + r2 2 •••(!) 
[0 0 4 6] ^ma58tt, x*lc^ff-C«»H4ft*»6,rt 

23) . {fttiitt8ttfflttnfea>&ttttLfctttttt4fe0ftp 

si:, HU^Lfc*D<*fcfcx#*f6]©^-ftri ACJtsM 

Ps ifci-SJ;5<-S:3£i-5 (^9 t j/^ , S2 

4) . tLT, »ffifBJ8.f4» fB2jkt*fiHJK41«rxM^Tl4 

»r x ±»Bfft*>feiftajbfc»«taifc©ttiPHOx<**si 

^t>Jffi^42, 42, •SrK^-rS (^.7 i S'7'S25) . 
[0 0 4 7] roiptLT, -L&Pi&XtWBIS&mtfca* 

SraifflL Uxi/7°S30) , »e>jxfcJF*&«i 9ffc)l 

(^7 1 3'7*S32) . 
[0 0 4 8] **3 V i^Lfc^tr^aji-SfcftO^D^ 
iiiC/TLfci^iisEro^^t'a-^roRO 



4#BB¥l2-293666 



13 

[0 0 4 9] 

*ffi*SEO»«*Sr»rXW«-^* < "T £ i % $£1& 10 

[0 0 5 0] lf§2, »6»tf*10JSWi:fcotlt * 
[0 0 5 1] ^3, »7St;JBl l^l^otlt £ 

##J««t^*ix5#< ^Bi*^»«ttiBS&ffi^«£H 20 
[0 0 5 2] #4. ^85l>'il 2*Wl:fcoTtt, « 

[0 0 5 3] fc*5, ^ff»*Oj6H^*i-Blffii:OS*K 



14 

[HI] *»9Bl2i«**ttUiK««>**Sr*^ n ^^ 
ETC**. 

[13 2] HlK«Lfc*ttJ»l-J:5*^>*ttJ*lll*r*1" 
[13] Ull lz&Ltc&mmz£Z1l£<0&tti^m&7fi1' 
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